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PROBLEM TO BE SOLVED: To produce a seamless steel tube for an accumulator for air 
bag system, excellent in workability and weldability and having high strength and 
high toughness. 

SOLUTION: A steel, having a composition consisting of 0.01-<0.20% C, ^0.50% Si, 
0.30-2.00% Mn, ^0.020% P, ^0.020% S, ^0.10% Al, and the balance Fe with 
inevitable impurities, is subjected to hot tube making at ^750°C final finishing 
temp. The resultant steel tube is used in this state or used in a state after 
subjected, after hot tube making, to stress relief annealing, normalizing, 
annealing, and hardening or is used after subjected to quench-and-temper treatment. 
By this method, the seamless steel tube, excellent in workability and weldability 
and having high strength and high toughness, can be produced. 
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lIB^^aj C : 0. 01~0. 20%*gS. Si : 
0. 5 0%JaT. Mn : 0. 3 0%~2. 0 0%. P : 
0. 020%iaT. S : 0. 020%JilT. A 1 : 0. 
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im^mi] c:o. o5%ja±o. 15%^. s 

i : 0. 50%JaT. Mn : 0. 30%~2. 00%, 
P : 0 . 0 2 0%iaiT. S : 0. 0 2 0%JaT, A 1 : 

0. 1 0%WT$-tWL. ««?*<Fet>j:t;^p?>nefl^ 

mm^h^j:hmi:. mit±.mifi7 5ox:mLt^j:i> 

[a*Jl21 C : 0. 01%~0. 2 0%. Si : 
0. 5 0%OT. Mn:0. 3 0%~2. 0 0%, P: 10 
0. 0 20%JaT, S : 0. 020%JUT, Al : 0. 

1 o%OT^#wL, ^t^F ei5txfyf^«imffmi 

[ffl««3] C:0. 0 5%i3LhO. 1 5%*Si. S 
i : 0. 50%mT. Mn : 0. 30%~2. 00%, 
P : 0. 020%iaT, S : 0. 020%JaT, Al : 
0. 1 0%&Ti:-t^. Mo : 0. 50%mT, V : 
0. 1 0%jaT, Ni : 0. 50%OT, Cr : 1. 0 20 
0%J31T, Cu : 0. 50%J31T, Ti : 0. 10%m 
T, N b : 0 . 1 0%mT, B : 0 . 0 O5%0.T^^ 

imcm4} C : 0. 01%~0. 20%, Si : 
0. 5 0%J31T, Mn : 0. 3 0%~2. 0 0%, P : 
0. 020%iaT, S: 0. 020%JiiT, Al : 0. 
1 OXaT^ii:^. Mo : 0. 50%OT, V : 0. 1 30 
0%JaT, Ni : 0. 50%OT, Cr : 1. 0 0%!^ 
T, C u : 0. 5 0%J31T, T i : 0 . 1 0%OT, N 
b:0. 10%WT, B:0. 0 0 5%jaT<^)3 1. 18 

mni dzb ?r!^ai:f saatasattxT-^sv ^^ffl 

im^5} C:0. 0 5%jaJ:0. 1 5%*g|, S 
i : 0. 50%1SIT, Mn : 0. 30%~2. 00%, 
P : 0 . 0 2 0%lilT, S : 0 . 0 2 0%JJlT, A 1 : 40 
0. 10%mTi&#^L, Sa5*iFefcJ:tPF™*Pf 

imtmS] C : 0. 01%~0. 2 0%, Si : 
0. 5 0%JaT, Mn : 0. 3 0%~2. 0 0%, P : 
0.02 0%iaT, S : 0 . 0 2 0%JaT, A 1 : 0 . 



i^fm^l 0-1 40238 

2 

c b iwsLbti>^^s^mm:i^T~.Kyymm<m 
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im^7] C:0. 0 5%JaJtO. 15%ilcgS, S 
i : 0. 5 0%iaT, Mn : 0. 3 0%~2. 0 0%, 
P : 0. 020%J.:lT, S : 0. 020%1.:1T, Al : 
0. 1 0%JaTSr^;^, Mo : 0. 50%iaT, V : 
0. 1 0%JaT, N i : 0 . 5 0%JaT, C r : 1 . 0 
0%WT, Cu : 0. 5 0%JaT, Ti : 0. 1 0%U1 
T, Nb : 0. 10%iaT, B : 0. 005%iaT«o 
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[a^8] C : 0. 0 1%~0. 20%, S i : 
0. 50%JaT, Mn : 0. 30%~2. 0 0%, P : 
0. 020%JaT, S:0. 020%J31T, Al : 0. 
1 0%JilTiSr^;^i, Mo : 0. 5 0%BIT, V : 0. 1 
0%JaT, Ni : 0. 50%131T, Cr : 1. 00%Ja 
T, Cu : 0. 50%I31T, Ti : 0. 10%£IT, N 
b:0. 10%jaT, B:0. 0 0 5%aT<^d'feia 

u, mj<itt<n^^hh\^im}JxmL9m^mzb 

[0 00 11 
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(n^m^zmth, 

[000 21 
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[00031 xr-A'y ^i^xr At tTtt, 

tt, «l§^tcxrw\'»yj5<rttciK{t5-r;F?fStt;y;?.^SrS 
l$3 0 0kgf/cin2fc«->«:di.T', 
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1. filJ&itJjtM=SrO. aiBtti:ftfc:Jia:tt=5:W xrwNV^ffl»feDSJiirffiJi> C : 0. 0 5%£Lh 
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2. 00%. P : 0. 020%iSlT. 8:0.020% i : 0. 1 0%mT. Nb : 0. 1 0%Ja,T. B : 0. 
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mmmirffozbizx-ox. sMmffymumtti xomm'Siffdnbizx-ox. ss^mffm^tzm 
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20%, Si : 0. 50%jaT, Mn : 0. 30%~ «±0. 1 5%Wi. Si : 0. 50%JaT, Mn : 
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[0012]? htztt:. ^^mirnmsffynmsm 
m:^T-^<yi^mms<m&mii. c.o. 01% 

~0. 20%. S i : 0. 50%WT. Mn : 0. 30 
%~2. 00%. P : 0. 020%WT. S : 0. 02 
0%jaT. Al : 0. lO^jaTS-^WU mStifiFe 
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IJLhO. 15%*Si. Si : 0. 50%jaT. Mn : 
. 0. 30%~2. 00%. P : 0. 02 0%iaTs S : 
0. 0 2 0%iaT. Al : 0. 10%iaTtr#*. M 
o : 0. 50%mT. V: 0. 1 0%mT. Ni : 0. 
50%JaT. Cr : 1. 00%OT. Cu : 0. 50% 
WT, Ti : 0. 10%]aT. Nb : 0. 1 0%WT. 
B: 0. 0 0 5%mT<O5^.iatLt*-t*L. 
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ntilbifiV^h. 
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mtJiT-^ui^msmcowkmn, c-.o. 01% 

~0. 20%. S i : 0. 50%jJlT. Mn : 0. 30 
%~2. 00%. P : 0. 020%OT. S : 0. 02 
0%«T. A 1 : 0. 1 0%JaTi&**. Mo : 0. 5 
0%WT. V: 0. 10%mT. Ni : 0. 5 0%^ 
T. Cr : 1. 00%WT. Cu : 0. 50%WT. T 
1:0. 10%«T. Nb:0. 10%»T..B:0. 
0 0 5 %&.T(0 o *> 1 SKLh^^^r L. SSiij&^F e i> i 
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[0018] PISSIMMftiSBtSattfiTSr t^r/^* 
^4^. 0. 0 2 0%jaTi:L5t. Sti^tfOMn tfl: 
^LTMnStCi&tft-^EfeSrJg^L. JlO:tt<DlHl:=6r^> 
Uf{c«tt*fiT$*Sfc«>. 0. 0 2 0%JaTf:Lfc. 

[ 0 0 1 9 ] A 1 imx^t:^±^-th<r)iz^m^s7iM 

30 0. 1 0%*StSt-?-<^«Siifo&«/h3<=5r& 

0. 10%OTi:U:t. 
[00201 m^±m^m»im^i> Zbizi:^ 
X. :t.7-/'^yya)T^3.J^V-9mbLX-\r^^j^ 

HttkSimxft. mm.mh^bifix'^hif. ? 

Mo. V. N i . Cr , Cu. T i . Nb. BSr^fllTf- 
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flF3OT^t:-*S/c4^>. 0. 5 0%JaTkU:'J:. 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the steel pipe for high intensity quantity toughness air bags 

characterized by performing tube manufacturing between heat so that the last finishing temperature may 

become 750 degrees C or more about the steel with which less than [ aluminum:0,10% ] is contained 

less than 0.15% C:0.05% or more less than [ Si:0.50% ], Mn:0.30%-2.00%, P:0.020% or less, and 

S:0.020% or less, and the remainder consists of Fe and an unescapable impurity. 

[Claim 2] The manufacture approach of the steel pipe for high intensity quantity toughness air bags 

characterized by performing tube manufacturing between heat so that the last finishing temperature may 

become 750 degrees C or more C:0.01% to 0.20% about the steel with which less than 

[ aluminum:0.10% ] is contained and the remainder consists of Fe and an unescapable impurity less than 

[ Si:0.50% ], Mn:0.30%-2.00%, P:0.020% or less, and S:0.020% or less. 

[Claim 3] Less than 0.15% C:0.05% or more, less than [ Si:0.50% ], Mn:0.30%-2.00%, Less than 
[ aluminum:0.10% ] is included P:0.020% or less and S:0.020% or less. Mo: Less than [ 0.50% ], 
V:0.10% or less, less than [ nickel:0.50% ], Cr: Less than [ 1.00% ], less than [ Cu:0.50% ], less than 
[ Ti:0.10% ], Nb: The manufacture approach of the steel pipe for high intensity quantity toughness air 
bags characterized by performing tube manufacturing betweenjieat so that the last finishing temperature 
may become 750 degrees C or more about the steel with which one or more of less than [ 0.10% ] and 
8:0.005% or less of sorts are contained, and the remainder consists of Fe and an unescapable impurity. 
[Claim 4] C:0.01% - 0.20%, less than [ Si:0.50% ], Mn:0.30%-2.00%, Less than [ aluminum:0.10% ] is 
included P:0.020% or less and S:0.020% or less. Mo: Less than [ 0.50% ], V:0.10% or less, less than 
[ nickel:0.50% ], Cr: Less than [ L00% ], less than [ Cu:0.50% ], less than [ Ti:0.10% ], Nb: The 
manufacture approach of the steel pipe for high intensity quantity toughness air bags characterized by 
performing tube manufacturing between heaLso that thejast.finishing4emperature may become 750 
degrees C or more about the steel with which one or more of less than [ 0.10% ] and B:0.005% or less of 
sorts are contained, and the remainder consists of Fe and an unescapable impurity. 
[Claim 5] The manufacture approach of the steel pipe for high intensity quantity toughness air bags 
characterized by performing hardening tempering processing with stress relieving annealing, annealing, 
normalizing, and hardening for the steel with which less than [ aluminum:0.10% ] is contained less than 
0.15% C:0.05% or more less than [ Si:0.50% ], Mn:0.30%-2.00%, P:0.020% or less, and S:0.020% or 
less, and the remainder consists of Fe and an unescapable impurity after tube manufacturing between 
heat. 

[Claim 6] The manufacture approach of the steel pipe for high intensity quantity toughness air bags 
characterized by performing hardening tempering processing with stress relieving annealing, annealing, 
normalizing, and hardening for the steel with which less than [ aluminum: 0.10% ] is contained and the 
remainder consists of Fe and an unescapable impurity after tube manufacturing between heat C:0.01% to 
0.20% less than [ Si:0.50% ], Mn:0.30%-2.00%, P:0.020% or less, and S:0.020% or less. 
[Claim 7] Less than 0.15% C:0.05% or more, less than [ Si:0.50% ], Mn:0.30%-2.00%, Less than 
[ aluminum:0.10% ] is included P:0.020% or less and S:0.020% or less. Mo: Less than [ 0.50% ], 
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V:0.10% or less, less than [ nickel:0.50% ], Cr: Less than [ 1.00% ], less than [ Cu:0.50% ], less than 
[ Ti:0,10% I One or more of less than [ Nb:0.10% ] and B:0.005% or less of sorts are contained. The 
manufacture approach of the steel pipe for high intensity quantity toughness air bags characterized by 
performing hardening tempering processing with stress relieving annealing, annealing, normalizing, and 
hardening for the steel vsdtfi which the remainder consists of Fe and an unescapable impurity after tube 
manufacturing between heat. 

[Claim 8] C:0.01% - 0.20%, less than [ Si:0.50% ], Mn:0.30%-2.00%, Less than [ aluminum:0.10% ] is 
included P:0.020% or less and S:0.020% or less. Mo: Less than [ 0.50% ], V:0.10% or less, less than 
[ nickel:0.50% ], Cr: Less than [ L00% ], less than [ Cu:0.50% ], less than [ Ti:0.10% ], One or more of 
less than [ Nb:0.10% ] and B:0.005% or less of sorts are contained. The manufacture approach of the 
steel pipe for high intensity quantity toughness air bags characterized by performing hardening 
tempering processing with stress relieving annealing, annealing, normalizing, and hardening for the steel 
with which the remainder consists of Fe and an unescapable impurity after tube manufacturing between 
heat. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the high intensity quantity 
toughness steel pipe suitable for the components for air bags with which it excels in workability and 
weldability, and the high intensity of two or more [ 590Ns //mm ] and high toughness are demanded. 
[0002] 

[Description of the Prior Art] Although installation of the equipment which pursued safety is positively 
advanced in the automobile industry in recent years, before crew collides v^th a handle, an instrument 
panel, etc. also in it at the time of a collision, development loading of the air bag system which is made 
to develop an air bag by gas etc. between them and crew, absorbs crew's kinetic energy, and aims at 
trauma mitigation has come to be carried out. 

[0003] Although the method which uses an explosive chemical conventionally had been adopted as an 
air bag system, it is expensive and the system which uses the accumulator made from an argon gas- 
charging steel pipe from an environmental problem and a recycle problem in recent years was 
developed. After the steel pipe used for accumulators, such as argon gas, always maintains at 300 
kg£^cm2 the inert gas which blows off in an air bag at the time of a collision, since the gas at the time of 
little powder ignition is added at the time of a collision, gas is made to blow off at a stretch and stress is 
added with the very big strain rate for a short time, unlike the mere structure like the conventional 
pressure cylinder or a line pipe, workability and weldability are required with high intensity and high 
toughness. 
[0004] 

[Problem(s) to be Solved by the Invention] Since workability and weldability are required with high 
intensity and high toughness, toughness cannot fall by high intensity-ization and the steel pipe used for 
the new field for said accumulators cannot be satisfied with the combination of conventional cold-drawn 
processing and stress relieving annealing of the above-mentioned demand. 
[0005] The purpose of this invention is to offer the manufacture approach of the steel pipe for high 
intensity quantity toughness air bags suitable for the components for air bags with which it excels in 
workability and weldability, and high intensity and high toughness are demanded as a new field of the 
conventional technique which is not. 
[0006] 

[Means for Solving the Problem] this invention persons repeated test research wholeheartedly that the 
above-mentioned purpose should be attained. Consequently, it studied that manufacture the steel of a 
predetermined component between heat so that the last fmishing temperature may become 750 degrees 
C or more, or excelled the steel of a predetermined component in workability and weldability by 
performing hardening tempering processing with stress relieving annealing, annealing, normalizing, and 
hardening after tube manufacturing between heat, and high intensity and a high toughness steel pipe 
were obtained, and this invention was reached. 

[0007] The manufactxire approach of the steel pipe for high intensity quantity toughness air bags of 
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claim 1 of this invention contains less than [ aluminum:0.10% ] less than 0.15% C:0.05% or more less 
than [ Si:0.50% ], Mn:0.30%-2.00%, P:0.020% or less, and S:0.020% or less, and is presupposing it that 
tube manufacturing between heat is performed so that the last finishing temperature may become 750 
degrees C or more about the steel with which the remainder consists of Fe and an unescapable impurity. 
Thus, reinforcement sufficient as an object for the accumulators of an air bag, toughness, high 
workability, and weldability can be obtained by limiting the chemical entity in steel to the above- 
mentioned component presentation. Moreover, the steel pipe for air bags which is the high intensity and 
the high toughness suitable for the property of the last purpose, and was excellent in workability and 
weldability can be obtained by performing tube manufacturing between heat so that the last finishing 
temperature may become 750 degrees C or more about the above-mentioned steel. 
[0008] Moreover, less than [ Si:0.50% ], Mn:0.30%-2.00%, P:0.020% or less, and S:0.020% or less, the 
manufacture approach of the steel pipe for high intensity quantity toughness air bags of claim 2 of this 
invention contains less than [ aluminum: 0.10% ], and is presupposing it that tube manufacturing 
between heat is performed so that the last finishing temperature may become 750 degrees C or more 
about the steel with which the remainder consists of Fe and an unescapable impurity C:0.01% to 0.20%. 
Thus, reinforcement sufficient as an object for the accumulators of an air bag, toughness, high 
workability, and weldability can be obtained by limiting the chemical entity in steel to the above- 
mentioned component presentation. Moreover, the steel pipe for air bags which is the high intensity and 
the high toughness suitable for the property of the last purpose, and was excellent in workability and 
weldability can be obtained by performing tube manufacturing between heat so that the last finishing 
temperature may become 750 degrees C or more about the above-mentioned steel. 
[0009] Furthermore, the manufacture approach of the steel pipe for high intensity quantity toughness air 
bags of claim 3 of this invention Less than 0.15% C:0.05% or more, less than [ Si:0.50% ], Mn:0.30%- 
2.00%, Less than [ aluminum:0.10% ] is included P:0.020% or less and S:0.020% or less. Mo: Less than 
[ 0.50% ], V:0.10% or less, less than [ nickel:0.50% ], Cr: Less than [ 1.00% ], less than [ Cu:0.50% ], 
less than [ Ti:0.10% ], Nb: Contain one or more of less than [ 0.10% ] and B:0.005% or less of sorts, and 
suppose that tube manufacturing between heat is performed so that the last finishing temperature may 
become 750 degrees C or more about the steel with which the remainder consists of Fe and an 
unescapable impurity. Thus, high intensity sufficient as an object for the accumulators of an air bag, 
high toughness, high workability, and weldability can be obtained by limiting the chemical entity in 
steel to the above-mentioned component presentation. Moreover, the steel pipe for air bags which is the 
high intensity and the high toughness suitable for the property of the last purpose, and was excellent in 
workability and weldability can be obtained by performing tube manufacturing between heat so that the 
last finishing temperature may become 750 degrees C or more about the above-mentioned steel. 
[0010] Further again the manufacture approach of the steel pipe for high intensity quantity toughness air 
bags of claim 4 of this invention C:0.01% - 0.20%, less than [ Si:0.50% ], Mn:0.30%-2.00%, Less than 
[ aluminum:0.10% ] is included P:0.020% or less and S:0.020% or less. Mo: Less than [ 0.50% ], 
V:0.10% or less, less than [ nickel:0.50% ], Cr: Less than [ 1.00% ], less than [ Cu:0.50% ], less than 
[Ti:0.10%],Nb: Contain one or more of less than [ 0.10% ] and B:0.005% or less of sorts, and suppose 
that tube manufacturing between heat is performed so that the last finishing temperature may become 
750 degrees C or more about the steel with which the remainder consists of Fe and an unescapable 
impurity. Thus, high intensity sufficient as an object for the accumulators of an air bag, high toughness, 
high workability, and weldability can be obtained by limiting the chemical entity in steel to the above- 
mentioned component presentation. Moreover, the steel pipe for air bags which is the high intensity and 
the high toughness suitable for the property of the last purpose, and was excellent in workability and 
weldability can be obtained by performing tube manufacturing between heat so that the last finishing 
temperature may become 750 degrees C or more about the above-mentioned steel. 
[001 1] Further again the manufacture approach of the steel pipe for high intensity quantity toughness air 
bags of claim 5 of this invention Less than 0.15% C:0.05% or more, less than [ Si:0.50% ], Mn:0.30%- 
2.00%, P:0.020% or less and S:0.020% or less, less than [ aluminum:0.10% ] is contained and suppose 
the steel with which the remainder consists of Fe and an unescapable impurity that hardening tempering 
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processing with stress relieving annealing, annealing, normalizing, and hardening is performed after 
tube manufacturing between heat. Thus, high intensity sufficient as an object for the accumulators of an 
air bag, high toughness, high workability, and weldability can be obtained by limiting the chemical 
entity in steel to the above-mentioned component presentation. Moreover, the steel pipe for air bags 
which is the high intensity and the high toughness which were suitable for the property of the last 
purpose in the above-mentioned steel by performing hardening tempering processing with stress 
relieving annealing, annealing, normalizing, and hardening after tube manufacturing between heat, and 
was excellent in workability and weldability can be obtained. 

[0012] Further again the manufacture approach of the steel pipe for high intensity quantity toughness air 
bags of claim 6 of this invention C:0.01% - 0.20%, less than [ Si:0.50% ], Mn:0.30%-2.00%, P:0.020% 
or less and S:0.020% or less, less than [ aluminum: 0.10% ] is contained and suppose the steel with 
which the remainder consists of Fe and an unescapable impurity that hardening tempering processing 
with stress relieving annealing, annealing, normalizing, and hardening is performed after tube 
manufacturing between heat. Thus, high intensity sufficient as an object for the accumulators of an air 
bag, high toughness, high workability, and weldability can be obtained by limiting the chemical entity in 
steel to the above-mentioned component presentation. Moreover, the steel pipe for air bags which is the 
high intensity and the high toughness which were suitable for the property of the last purpose in the 
above-mentioned steel by performing hardening tempering processing with stress relieving annealing, 
annealing, normalizing, and hardening after tube manufacturing between heat, and was excellent in 
workability and weldability can be obtained. 

[0013] Further again the manufacture approach of the steel pipe for high intensity quantity toughness air 
bags of claim 7 of this invention Less than 0.15% C:0.05% or more, less than [ Si:0.50% ], Mn:0.30%- 
2.00%, Less than [ aluminum:0.10% ] is included P:0.020% or less and S:0.020% or less. Mo: Less than 
[ 0.50% ], V:0.10% or less, less than [ nickel:0.50% ], Cr: Less than [ 1.00% ], less than [ Cu:0.50% ], 
less than [ Ti:0.10% ], Nb: One or more of less than [ 0.10% ] and B:0.005% or less of sorts are 
contained, and suppose the steel with which the remainder consists of Fe and an unescapable impurity 
that hardening tempering processing with stress relieving annealing, annealing, normalizing, and 
hardening is performed after tube manufacturing between heat. Thus, high intensity sufficient as an 
object for the accumulators of an air bag, high toughness, high workability, and weldability can be 
obtained by limiting the chemical entity in steel to the above-mentioned component presentation. 
Moreover, the steel pipe for air bags which is the high intensity and the high toughness which were 
suitable for the property of the last purpose in the above-mentioned steel by performing hardening 
tempering processing with stress relieving annealing, annealing, normalizing, and hardening after tube 
manufacturing between heat, and was excellent in workability and weldability can be obtained. 
[0014] Further again the manufacture approach of the steel pipe for high intensity quantity toughness air 
bags of claim 8 of this invention C:0.01% - 0.20%, less than [ Si:0.50% ], Mn:0.30%-2.00%, Less than 
[ aluminum:0.10% ] is included P:0.020% or less and S:0.020% or less. Mo: Less than [ 0.50% ], 
V:0.10% or less, less than [ nickel:0.50% ], Cr: Less than [ 1.00% ], less than [ Cu:0.50% ], less than 
[ Ti:0.10% ], Nb: One or more of less than [ 0.10% ] and B:0.005% or less of sorts are contained, and 
suppose the steel with which the remainder consists of Fe and an unescapable impurity that hardening 
tempering processing with stress relievmg annealing, annealing, normalizing, and hardening is 
performed after tube manufacturing between heat. Thus, high intensity sufficient as an object for the 
accumulators of an air bag, high toughness, high workability, and weldability can be obtained by 
limiting the chemical entity in steel to the above-mentioned component presentation. Moreover, the steel 
pipe for air bags which is the high intensity and the high toughness which were suitable for the property 
of the last purpose in the above-mentioned steel by performing hardening tempering processing with 
stress relieving annealing, annealing, normalizing, and hardening after tube manufacturing between heat, 
and was excellent in workability and weldability can be obtained. 
[0015] 

[Embodiment of the Invention] The reason for limitation about the chemical entity of the steel materials 
first used by this invention is as follows. Although it considered as 0.01 - 0.20% since toughness fell 
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while workability and weldability got worse when reinforcement sufficient at less than 0.01% was not 
obtained and it exceeded 0.20% although it was the element added in order that C may obtain the 
required reinforcement of steel cheaply, especially the desirable range is less than 0.15% 0.05% or more. 

[0016] Si was an element which checks the cold-working nature of steel, and since workability would 

get worse if it exceeds 0.50%, it could be 0.50% or less. 

[0017] Although Mn was an element effective in raising the reinforcement and the toughness of steel, 
since weldability would get worse if reinforcement and toughness sufficient at less than 0.30% are not 
acquired and it exceeds 2.00%, it could be 0.30 - 2.00%. 

[0018] P could be 0.020% or less in order to bring about the toughness fall resulting from grain 
boundary segregation. In order that S might combine with Mn in steel, might form the inclusion by MnS 
and might reduce aggravation and the toughness of workability, it could be 0.020% or less. 
[0019] Although aluminum had an element effective in raising workability, since the effectiveness 
would become small if it exceeds 0.10%, it could be 0.10% or less. 

[0020] Although reinforcement sufficient as an object for the accumulators of an air bag, toughness, 
high workability, and weldability can be obtained by limiting the above-mentioned chemical entity in 
steel, when these want to improve further, it is effective in the above-mentioned chemical entity to add 
Mo, V, nickel, Cr, Cu, Ti, Nb, and B further. The reason for limitation of the content of these addition 
component is as follows. 

[0021] Mo was effective in improving hardenability while high-intensity-izing it by solid solution 
strengthening, but since a weld zone would harden and toughness would fall if it exceeds 0.50%, it 
could be 0.50% or less. 

[0022] Although V was effective in generating a sludge and raising reinforcement, since the toughness 
of a weld zone would fall if it exceeds 0.10%, it could be 0.10% or less. 

[0023] nickel was an element effective in raising toughness while having improved hardenability, but 
when it exceeded 0.50%, the effectiveness as an object for air bags was not expected, but moreover, 
since it was an expensive element, it could be 0.50% or less. 

[0024] Although Cr was an element effective in raising the reinforcement of steel, and corrosion 
resistance, if it exceeds 1.00%, in order to reduce workability and the toughness of a weld zone, it could 
be 1.00% or less. 

[0025] Although Cu was an element effective in raising the corrosion resistance of steel, if it exceeds 
0.50%, in order to worsen hot-working nature, it could be 0.50% or less. 

[0026] Although Ti was effective in improvement in toughness by making an organization detailed, if it 

exceeds 0.10%, in order to worsen toughness conversely, it could be 0.10% or less. 

[0027] Although Nb was effective in improvement in toughness by making an organization detailed like 

Ti, if it exceeds 0.10%, in order to worsen toughness conversely, it could be 0.10% or less. 

[0028] Although B was an element effective in improving hardenability, if it exceeds 0.005%, in order 

to reduce toughness, it could be 0.005% or less. 

[0029] In this invention, tubes are manufactured between heat, using as a material the steel materials 
which adjusted the chemical entity as mentioned above. Toughness is given by making the last finishing 
temperature at the time of tube manufacturing between heat into 750 degrees C or more. Moreover, an 
austenite grain with the last finishing temperature uniform at less than 750 degrees C at the time of tube 
manufacturing between heat is not obtained, and high toughness is not acquired, therefore, in this 
invention, when the last finishing temperature at the time of tube manufacturing between heat does not 
fulfill 750 degrees C, or when the reinforcement needed in the condition of a heat tube-manufacturing 
as, toughness, and workability are not acquired The steel pipe for air bags which are high intensity and 
high toughness and was excellent in workability and weldability can be obtained after tube 
manufacturing between heat by performing hardening tempering processing with stress relieving 
annealing, annealing, normalizing, and hardening. 
[0030] 

[Example] After performing punching by the Mannesmann-mandrel mill method, and rolling using the 
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billet of the comparison steel of the chemical entity shown in this invention steel and Table 2 . of a 

chemical entity showing in Table 1, the outer diameter of 76.2nmi and the thickness of 4.0mm were 
made with the last finishing temperature of 700-850 degrees C by the reducer. Then, 500 degrees C [ of 
hardening ] annealing at 900 degrees C annealing processing and with 900-degree C hardening by 
normalizing processing and 600 degrees C was heat-treated by stress relieving annealing and 900 
degrees C at 500 degrees C with tube manufacturing between heat, and various kinds of properties were 
evaluated. The result is shown in Table 3 and 4. 

[0031] Evaluation of a property was carried out about reinforcement, toughness, and workability. About 
reinforcement, it is JIS. A regular No. 1 1 test piece is used for the metallic material test piece for tensile 
test of Z2201 , and it is JIS. The tension test was performed according to the metallic material tension 
test approach of Z2241 . About toughness, the half-segmented test piece 2 was laid on the table 3 of the 
drop weight test equipment which extracts half-segmented, nothing, and the half-segmented test piece 2 
with a die length of 10mm as the chain line shows, and shows seamless steel tubes 1 to drawing 2 , the 
weight 4 with a weight of 5kg was dropped from the location of 2000mm from table 3 top face, and the 
existence of a crack was investigated as shown in drawing 1 . In addition, ten drop weight tests were 
repeatedly examined in -40 degrees C, and the rate of a crack estimated them. Flat nature estimated 
workability. In addition, it was made flat until seamless steel tubes 1 stuck flat nature using ****** 5 
and 5 of the V block (60 degrees) whose tip R is 10mm as it was shown in drawing 3 R> 3, and it 
evaluated by generating existence of a crack to the shoulder 6 of the maximum flat section, and nothing 
generating ] of a crack made ****** of O and a crack x, 
'0032] 

Table 1] 

















it 






m 






No. 
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Si 


Mn 
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Mo 
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Ni 
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Cu 
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0.10 


0.30 


1.30 


0.010 


0.010 


0.020 
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0.02 


0.27 


1.27 


0.012 


0.012 


0.018 
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0.19 


0.29 


1.28 


0,011 


0.010 


0.023 
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0.11 


0.48 


1.28 


0.010 


0.010 


0.020 
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0.11 


0.25 


0.34 


0.009 


O.OIl 


0.024 
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0.10 


0.27 


1.90 


0.012 


0.012 


0.020 
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0.09 


0.30 


1.31 


0.019 


0.010 


0.025 
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0.10 


0.31 


1.29 


0.011 


0.018 


0.026 




















9 


O.ll 


0.31 


1.30 


0.012 


0.011 


0.086 




















10 


0.11 


0.28 


1.28 


0.009 


0.012 


0.025 


0.22 


















11 


0.10 


0.30 


1.27 


0.008 


0.011 


0.020 




0.07 
















12 


0.09 


0.29 


1.31 


0.012 


0.011 


0.023 






0.38 




0.31 










18 


0,10 


0.33 


1.29 


0.011 


0.011 


0.026 








0.61 












14 


0.10 


0.30 


1.31 


0.010 


0.012 


0.020 












0.040 






15 


0.09 


0.31 


1.28 


0.012 


0.008 


0.024 














0.04 






16 


0.11 


0.30 


1.30 


0.012 


0.011 


0.021 












0.003 




0.0012 




17 


0.11 


0.29 


1.2a 


0.012 


0.010 


0.026 




















18 


0.10 


0.30 


1.30 


0.010 


0.010 


0.020 




















19 


0.10 


0.29 


1.28 


0.010 


0.011 


0.024 














0.04 





[0033] 
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it ^ 
















No. 


C 


Si 


Mn 


P 


S 


Al 


Mo 


V 


Ni 


Cr 


Cu 


Ti 


Nb 


B 




20 


O.OM* 


0.28 


1.29 


0.011 


0.010 


0.027 




















21 


0.24* 


0.29 


1.31 


0.009 


0.008 


0.029 




















22 


O.ll 


0.54* 


1.30 


0.011 


0,012 


0.025 


















Ik 


23 


0.10 


0.30 


0.21* 


0.012 


0.011 


0.024 


















24 


0.10 


0.2S 


2.15* 


0.010 


0.009 


0.023 


















ft 


25 


0.11 


0.27 


1.29 


0.029» 


0.010 


0.025 


















26 


0.09 


0.29 


1.29 


0.010 


0.030* 


0.024 




















27 


0.10 


0.30 


1.28 


0.011 


0.011 


0.1 15*^ 



















[0034] 



[Table 3] 









Kmi: 1: 








mm 




No. 


No. 




mm 


(N/mm2) 








1 


I 


850 




696 


0 


o 




it 


0 






677 


0 


o 




3 


3 


850 




775 


0 


o 




4 


4 


850 




716 


0 


o 




5 


5 


850 




628 


0 


o 




6 


6 


850 




765 


0 


o 




7 


7 


850 




686 


0 


o 




8 


8 


850 




706 


0 


o 




9 


9 


850 




706 


0 


o 




10 


10 


850 




726 


0 


o 




11 


11 


850 




726 


0 


o 




12 


12 


850 




696 


0 


o 




13 


13 


850 




765 


0 


0 




14 


14 


850 




716 


0 


o 




15 


15 


850 




706 


0 


o 


HJ] 


16 


16 


850 




765 


0 


o 




17 


17 


850 




657 


0 


o 




18 


18 


850 




598 


0 


o 




19 


18 


860 




618 


0 


o 




20 


18 


800 




716 


0 


0 


m 


21 


18 


700 




740 


0 


o 




22 


18 


700 




675 


.0 


0 




23 


19 


700 




650 


0 


0 




24 


19 


700 




625 


0 


o 




25 


19 


700 




756 


0 


0 




26 


19 


700 


mxntAmL 


725 


0 


0 



[0035] 
[Table 4] 
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mi 


m 
















No. 


No. 
















21 


20 


850 




— 

620 


0 


0 


3^ lA: -T-* n 




28 


21 


850 




834 


30 


X 




it 


29 


22 


850 




726 


20 


X 






30 


23 


850 




539 


0 


O 






31 


24 


850 




814 


30 


X 


tui IH- J.R -r' «»«- — n 




^7. 
oc 


25 


850 




696 


20 


X 






33 


26 


850 




686 


20 


X 






34 


27 


850 ' 




726 


30 


X 






35 


18 


700» 




736 


40 


X 





[0036] Also in which component and the process, tensile strength was the high intensity of two or more 
[ 590Ns //mm ], moreover, the crack of the shoulder after flat does not have further a 0% rate of a crack 
in a drop weight test, and, as for the example of this invention of trial No. 1-26 using this invention steel 
of steel No. 1-1 9, it had good workability as shown in Table 1 and Table 3. 

[0037] On the other hand, the example of a comparison of trial No.27-35 using the comparison steel of 
steel No.20-27, and this invention steel of steel No. 18 as shown in Table 2 and Table 4 Reinforcement 
lack steel No. - trial No. using 20 and 23 - tensile strength 27 and 30 or less [ 590Ns //mm ] by two 
moreover, steel No. - 21, 22, and 24- the rate of a crack in a drop weight test is 10% or more, and 
moreover the crack of the shoulder after adhesion flat occurs, and trial No. 28 using 27 and 1 8, and 29, 
3 1-35 are insufficient of toughness and workability. 
[0038] 

[Effect of the Invention] The high intensity of claims 1-4 of this invention and the manufacture approach 
of the steel pipe for high toughness air bags are excellent in the workability and weldability which were 
suitable for the application of the accumulator for air bags etc. by performing tube manufacturing 
between heat so that the last finishing temperature may become 750 degrees C or more about the steel 
which adjusted the chemical entity, and they can obtain high intensity and a high toughness steel pipe. 
[0039] The high intensity of claims 5-8 of this invention and the manufacture approach of the steel pipe 
for high toughness air bags can manufacture the steel pipe for the accumulators of the air bag which was 
excellent in workability and weldability in the steel which adjusted the chemical entity with the high 
intensity which was suitable for the property of a policy objective by performing hardening tempering 
processing with stress relieving annealing, annealing, normalizing, and hardening after tube 
manufacturing between heat, and high toughness. 



[Translation done.] 
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